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(54) Title: REMEDIES FOR BONE LOSS 

III (54)«0ia>«ft: ^m^p^mm 

=3= (57) Abstract: It is intended to provide remedies for whereby spongiosa can be increased without causing cortical bone loss induced 
by the administration of PTH in treating bone loss. By administering PTH while inhibiting the effect of osteopontin in vivo, not only 
gg=g spongiosa but also cortical bone can be increased. 
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mmm 

10 mi 

^X^^^>^> (OPN) i$i/7)im&g><^V. RGDlH^tt^i 
^>/^«T&*. clear zone fcjgrrafifB&fc^EU -f>5r^U 

fe> #^ffll§fct)#S-r-5o Yoshitake Proc. Natl. Acad. Sci. USA 96: 
15 8156-8160 (1999) foli, OPN/-^7^h7^X^^T, IFJftgjISfcfcJ: 9S§ 

SdWia*;HE> (PTH) ttSiJ^JS«kO^tK^n«T5yil8 4<0*i&^ 

PTHHffWlWfflLTGM-CSF, M-CSFS:tW 

T***, ®M!&bfem~r2>Ziz-t)m*>nx^2> 0 Mx.lt. Reeve 6 ttgflifl?£#ffl 
»fi:6^i!f B 1, lOOyg/dayOPTH (1-3 4) &ii0&TS# 

$e>fci«ffl* (2 0 0/ig) tS:#Ttt#^fiK'b#©JRt>*!l«fc$nS©C 
25 fcrU iSffl* (100/ig) Tfcfc&^tfAA^^fcftlEU if?iM£^n£ 
tfctLTtiS. $^fc«Stt7J6f8, gf2UCDtfi«liItl:^U, 6~2 
4 * J? W© P THil B^Tg^^M bfec S#i$r«rt*i3-Tfc ^ 

MISf&TLWfc (Reeve 6, Br Med J 280: 1340-1344 (1980)) . Z\<D£o\z. 
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^X$>Z>t^Z.*>tlX^Z>o 

5 

L^L&a*6, PTHS#t«ts^##S©ieinic:tt&K##a© 
tdmm^)V\Z PTH^SW CiCioT, *Wfc#Mt£ JftbnSit* tit) 

15 s^^Lfc«b©-c*s. 

ftmm'j>ffcmmM*mm-z> z. t % g w tts. 

mcgiJTO^;^> (PTH) , PTHiitt^PTH^/^-X 

mwmxfr^y (pth) , p THiiM^p THMft/^ bfrzm. 

25 BJEpttfll*;U ; 6> (PTH) , PTHSf#ft:B:ZJfPTHS«fl£7^-^ Hj&^a 
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thPTH d-34) (Dnmz^z^ m^m (wn -wxmso 

VNJyZTOh (OPN-KO) ^07 iZ&t^m^mm (BV/TV) (D 
thPTH (1-3 4) <D&-5-lZ£Z>, WTT^XS^OPN-KO 

03«, khPTH (1-3 4) WT7^^MOPN-KO 
(^()5^ift^W©^lfMOHK« Ait 
#J«©#flMfs (BFR) . Btt#M©5HftM (MAR) , Cte#|*|j3i©B 
FR, D«#F*3Jg£(DMAR£^-r«, 

El4fcJu thPTH (1-3 4) WT7^S^OPN-KO 

^ry^ iz ^^mw^&^(Dm^m^(Dmt^vrcif^7'c$>^ 0 a«b 

FR, BUMAR^^f. 
®5«, thPTH (1-3 4) <D&5-\Z&Z>, WT7^7^0PN-KO 

®6te, thPTH (1-3 4) (D®5-\Z&%, WT7^XSi;OPN-KO 
V^Xtcfe^S^^x^+v'biU^y U> (Dpyr) U^JVomt^Ltz^ 

*mw<D-%mm'j>mfemm\$. £#^t*©^x^-^>:f> (opn) mm 
zmw-t&mn. mzsizwi^mm^^y (pth) . PTHiiM^PTH 

'WffiMmmmftmzM®z>fzti>iziz, m^wm^mm^^^t^hiz, 

t© o p n oim £ mm? *ct -s . 
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^F*gT?oo p N(Dim *mmT2>mw.£ vxu, o p no^w^t >^=f 

20 GD^^hm^ra5SC 6 5 8 1 1 (WO9 7/0 8 145f) 

c l^T© IE tU- !§ LTH, Okano, J. Neurochem. 56: 560 (1991); 
OL I GODEOXYNUCLEOT I DES AS ANT I SENSE INHIBTORS OF GENE EXPRESSION, CRC 
25 Press, Boca Raton, FL ■ (1988) ) <> 

?tr£^7>^d f nx 0PNl:»5MS^©'Ii^^t§ 0 

o p ncdr GDmiiz%mirz>m*mf £ lv>. ^^co^^M^n^m^ 

F^M<Z)if[J^<h^-r^Ki9#CM^<, vj7Xtn:#:, hire*, ^H* 
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#m&* tys?m#: % thmimw, thw^itfflt^ui 

*> ^mmm^mz±Mx^^M.x^y $ u—rjimmm mv^\ 

flsREU fc£*_fc£> 5MfO^©*S (Kohler, G. and Mils tein, C. , 
Methods Enzymol. 73: 3-46 (1981)) mizmVXft? Z\ttfX%Z>o irClC<D&^ 

XSH^iJcD^ffl^^^-r^ W%.\2. Okano, J. Neurochem. 56: 560 (1991); 
20 OL I GODEOXYNUCLEOT I DES AS ANT I SENSE INHIBTORS OF GENE EXPRESSION, CRC 
Press, Boca Raton, FL (1988)) „ giffitbt, mtsrf- 1 1 feH£l6^$^ 
J$T£*U:**£l'*3 L K*li&UT (#i;U£, Lee e>, Nucleic Acids 

Res 6: 3073 (1979); Cooney £> , Science 241: 456 (1988); Dervan £ , 
Science 251: 1360 (1991)) „ Jin^O^U ^-te^ng^-Tt^ H t^T 

^BJOWaM^f&MfCli, SiJ^^7K;^> (PTH) , PTHl^* 

mmm^ji^y (pth) j ^mcdpth, mB^x^m^mx 
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l/Ttt, 8 475yiIii0i5khPTH (thPTH (1-84) ) . # 

\zmfc?x^m^m-emm-$nftm.mz.\i h pth a - 8 4) &mf znz* 
§PTH75^>hxram &tf^n6©^i£s«^&^$n3. * 
bRzsm^wmfrjv^ymm^-y^Fvmnm (W09 4/0 1 4 6 0 

SitC^Dtli^^tl.lt^Ttl. (Eriksen E. F. 6, Bone 
Histomorphometry, Raven Press, New York, 1994, pp. 1-74; Grier S. J. £>> 
10 The Use of Dual-Energy X-Ray Absorptiometry In Animals, Inv. Radiol., 
1996, 31 (1), pp. 50-62; Wanner H. W. Rtf Fogelman I., The Evaluation of 
Osteoporosis: Dual Energy X-Ray Absorptiometry in Clinical Practice., 
Martin Dunitz Ltd., London, 1994, pp. 1-296) . ^PTHii^OT 

fciam^nT&D, mm^zmm^mx^^. &tz, mmm\z\z, ^oi©PT 

Hi tt: $ frlTV* -5 ("Human Parathyroid Peptide Treatment of Vertebral 
Osteoporosis", Osteoporosis Int. 3 (Supp-1), 199-203; "PTH 1-34 
Treatment of Osteoporosis with Added Hormone Replacement Therapy: 
Biochemical, Kinetic and Histological Responses", Osteoporosis Int. 1, 
20 162-170) o Sfc, PTHM^Kte, PTH77^>b^ PTHf©t>© 

^ 7°^ H , & ZS P T H ^ © fe (D & £ v > te^e- © ^ F \z l ffl£U: © 7 5 y H 
25 it, ^X«#JPt«, SM£4*&W35a825&J83£ffi*S©rafcI 

JjP$n^)^t^«P^-r^o »SltiPTH77^>hilTH thPTH 
(1-34) . thPTH (1-64) , bhPTH (3 5-8 4) , 7'>PT 

h (i-3 4) izEwmiznzifiz.n%\z\mfe-znts.^ 9 tpth (1-3 
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4) J PTH®N*^53 4#@ST©3 4i©75/l^e^PT 

HcDgP^y^F^^-To %\z!Hr&L^PTH7 7tf*>h£LT\t, 

3 4?ISJ;D^thPTH (thPTH (1—3 4) ) , mzmtett^tti^ 
fe~cm&2W£®M?lt hPTH (1-3 4) j&tagtf&n*. £fc, 7S/SI 

jw, fUbak a-msn, mmn. mmm. mmm. ag^jw* ^mmm^nm^m 

#R^-€-©ffi©*««iggSCJ;*g4-0*^fc«, -H&fCO. 0 1-1,000 
20 mg/d a y/p e r s onOIlTttlSn. MS^TSt^S^lPS 
•%-©«-&ttt0. 001 — 1, OOOrag/day/pers onCffllTffil 
Stlx #at«t**iSPiS#©*^ttt0. 0001 — 1,00 Omg/d a y 
/personOffllUttlSfti. fMtLTPTH (1-3 4) fefltEffl 
iM^Tftiict5#«nS4©i^i:tto. 0 1-1 0 Omg 
25 /day/person, fftl<tt2 0~40jtig/day/pe r son® 
ffiWSL^. #afc«fc5#&nfi#©»£fc:tt0. 0 0 1-10 Omg/d 
a y/p e r s o n, £?£L< «2 « g/d a y/p e r s onOffli^Sl 
lPM^oio#«SIBi:J;5g40l^f:a o . l-ioomg 
/d a y/p e r s o n©ffl*d^* blrJ. 
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-&WmfsWLWL'>m&mm*v Mi, (a) ^.WP^XM^^y^yo)^ 

m*mmr%<D\zmtfm<D3r^^y^>mmmm., (b) nm^mmzm 

5 ^iOiWl^tV (PTH) , PTHmmfoRZ$PTH^ft.7zi-7> 

^(Dnmmiktfmmizxv^mw&zzizmmizmm-tz^ ^u%\zz 
mmmRzsitmi \z^xn-o rcmm^m * \z ^t. 

Mmn&s%mmz^T%wmm<DWK%if-mv, xgrr< ^ diimi 

15 SMusashi (Nittetsu-ELEX, Osaka, Japan) ^Tmmm*nfz a Vk\Z, 

Luzex-FiiMM^*/T~>7^A (Nireco, Tokyo, Japan) £ffl^T, flfiwiD 
£&S^£>0. 2mmg|tlfct^6^{iM-r«>> 1. 4 7mm 2 (0. 7X2. 

imm) (omMmmiHomm?-?&MtiTi'TBv/Tvm*nfz a 

BV/TV (bone volume/total tissue volume) (%) , "fte 

20 fc>%, M^#:W«^c5i6^,#^±#:0#:m^^-r= Lfc#^T, BV/TV 

25 Musashi (Nittetsu-ELEX, Osaka, Japan) &m ^TIifrJlft£f#fc<, Vx\Z. Luzex- 
F gMff^tfrvo^A (Nireco, Tokyo. Japan) £ffit^T\ PHftx-^fcAPW 
U ^K#WiS$S:r/®?S^»L,fco /PStt, 4 5° rtfc 8, Lfc 
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mmM (bfr) ms^mtmrn (mar) <p®m 



5 iM> (4mg/kg«) £&T&-£U ^IS5$n^2^:©A>H0WPS&^: 

BFRte, mZ-Wmm%f£r)(D-Wmm& (nmVwmVday) £^To 
MARft ^Ii?nfc5K<C®^©jeEil^itJa* Urn/day) ^1" 0 

10 6.0. 2mminfcl. 4mm 2 <DE3£i®ftl*I©B F R&lAl AR £H^fc o ^ 
^#:^M4B^^vl/y-;l/^lx>v (10 0mg/kg#l) 2 

15 PTHSm HU)&cD#£^i3!iiLfco f$PBST"U>7U 4%/\°^*;P 
A7;VrkFlT7Bflim 1 0 %EDTA (pH7. 4) T 3 BP^l^ 

frt>mz 7 umVMmzOfc&mmis. ^LTTRAP (tartrate resistant 
acid phosphatase) ?g'[4£}I]5tLfco Mitm^UTJl^T >^)l-^m t^Tfr 

20 feo 7 /Lim^iE^M-i sticzm^T. mmmz^mvtz 3 o 

PTHS42 6Btc &-wxfrt>2 4mm£kn<Dm-v->7)v i&mio-v- 

yr) KMELISA+^h (Metra Biosys terns, San Diego, CA) £fflt,* 
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T-^BiTTO±Mii:LtSU, WmmmMmt Fisher ^S^fflV^ 

^wm^oPN^m^mmhr^wM^Jitvx. 7»©i 2 9mm^ 

X) & Kittling J. Bone Miner. Res., 13: 1101-1111. 1998 iztZMmt 

«thPTH (1-3 4) (Bachem, Torrance, CA) 0. l%«»Kii 
i7;^5> (Sigma Chemical Co. -A Id rich, St. Louis, MO) ^tf&te-rfc^ 
S&ifiTKtS&Sbfc. 8 Otf g/k gftlOk hPTH 

d-34) liiraicsBK, 4iarai'*>fcoTSTfi#ufc. 

O P NftMB jg£ -frfc V £7X -5 nftmiZtt-? Z> P T H Id O ^ T 

(1) #SI$##S 

BIS, hhPTH (1-3 4) (D&5-\Z£Z>, WTV^TJfctfOPN-KO 
V^XlC43tf (%) 0tffc$Stfc^77^5. 011C^Tcfca 

OPN-KO-7C7Xfcfett«41E«*a#» (PTH (-) m) ©BV/ 
TVIJ1 3. 4 5 + 2. 8 8 %1?$>-d Tc(D\ZjtfV , PTHg#H (PTH 
( + )!$) OBV/TVtt2 4. 4 1 + 2. 8 5%T'£ofco PTHg4i:J; 
9 0PN-KO^X©«M#tt*fcfc£* (p<0. 0 5) titJDLfc. 

(2) &«#©JP$Rtm« 

B2AH thPTH (1-3 4) <D%t^\Z&%>. WT7WMOPN-K 
0^£*fcW*&S#©ff£ (mm) ©^t^l/fc^77T*5. OPN- 
KOV7XTH PTH (-) p©£K#©JP$«0. 2 0 + 0. 0 2mmT 
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ft^rcMzttv, pth (+) m&mzizo. 26 + 0. 0 4mm\zmmis. 

f©i(itfT^ofc (p<0. 0 5) o 

@2B}1 bhPTH (1-3 4) ©ft-^lCfc*, WT7WMOPN-K 
O-^XK&ttS&M'f ©ffifft (mm 2 ) ®^b£g|Lfc^ 7 OPN 
5 -KOT^XTH PTH (-) S¥tf>&St#<£>lS*8teO. 6 9 + 0. 0 9mm 2 
Tf*^fc©k:*H>, PTH ( + ) momfflZO. 8 8±0. 13mm 2 T^D, 
PTH&#£<kD£K#<DSi«teWiK (p<0. 0 5) KHSJDbfc. 

(3) 2fcH#(Z>BFR&tfMAR 

10 ^WBFRWMARSitbL 03H hhPTH (1-34) 

fitt^m PTH (-) IfCBFR (H3A) ttl. 29 + 0. 10 
/tmV/imVday, MAR (I3B) te2. 44 + 0. 18/im/day 
15 -C&^fcO^U PTH ( + ) S©BFR(i2. 38±0. 18;;m 3 //im 
Vday, MAR Pi 2 . 97±0. 2 5 /im/d ayT^ofc. PTHg^t: 
cfcDBFRtei&l. 8 ft, MAR tem. 2f&K:iiflnU ^©^ttV^tlfeWift 
(p<0. 0 5) T?&-DfZo 

#Fgffilfc:feV>Tte, PTH (-) S¥<DBFR (B3C) BO. 66 + 
20 0. lOiimVumVday, MAR (0 3D) tel. 25±0. 2 0jtm 
/dayT*$ofc©C^t, PTH ( + ) jffOBFRHO. 6 2 + 0. 0 9 n 
mVi/mVday, MARH1. 33±0. 2 8/im/dayTS^^ P 
TH|& i y4;ici:-i>J£iitef5<h/L< £m*b % nt£fr -o feo 

(4) iif©BFRTOAR 

25 ^#tc:*5^Tt)TO{CBFR&^MAR^S!(^Ufc« ®4«, thPTH 
(1-3 4) WT^O^&mDPN-KO^XK^mtS^JM 

PTH (-) PcDBFR (0 4 A) tel. 27±0. 08um 3 //im 2 /d 
ay, MAR (04 B) te3. 7 5±0. 2 3/jm/dayt^Ml^U 
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PTH ( + ) SOBFRl±2. 6 8 + 0. 3 4//mV«mVday ) MAR 
it6. 2 1±1. ll/£m/dayT^^fc 0 P TH&#l;:«fc D B FR«*&2 . 
116, MARB»1. 7ftfCiiiJllU ^©^ttU-mfc^Tjft (P<0. 05) Tr 

5 (5) m#«fc 

05H hhPTH (1-3 4) <D&*3-\Z£.Z>* WT?W&yOPN-KO 

OPN-KOV^X©^#©#^l343tt^¥fe«^^fcDO?K#^ic«, P 
TH (-) 3¥«6. 3 + 0. 9i/mm^o&0l:^L, PTH ( + ) am 
10 7. 6 + 1. Ofla/mm^i^JJPUfCc 
(6) DpyrMI 

r l^W*8fl£Lfc. 0 6te, hhPTH (1-3 4) <D&#Jc WTs"j7 
WOPN-KOY^XlI^Wl^Dpyr WOKD^it&^Vfrtf^yV 
15 ^5. PTH (-) S¥T«2 8. 9 3 + 8. 5 4nM/mM C r T&^&Wte: 
2*U PTH ( + ) if«3 4. 6 7 ±4. 5 2nM/roM Crti&ofc, P 
THS#fcJ:0^#©#S!RJRtt*?ll. 2ftfcUaijnU ^©i^te^ii (p<0. 
0 5) T&o/to 

20 tmm i 

W12 9I17W (7jItS) £J3V>T, fMH^tSPTHCM 
(1) i§*fc##:S 

0 1 f'*t"ct-5tCPTH (-) ffi<DBV/TVUl 3. 14 + 2. 2 7 %T 
25 fcofcCKlfcfU PTH ( + ) fflf©B V/T Vte2 1 . 17±2. 6 8 %T& 

O fee 

•tTfc$g^$nTVi§t*3 0 Oilka £>, J. Clin. Invest. il04#: 4 
3 9-44 61, 1 9 9 9^), 4MPb1©P THS-llCJ; 0 WT77X©iif 
(p<0. 0 5) IzmmVtZo LfrU OPN-KO^^7,<tC0P B 1T 
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(2) fcM-gvmzRtfmm 

PTH (-) ?$©&M#©JP2te0. 18 + 0. 0 2mmT^0, PTH 
( + ) i©f$S0. 2 0±0. OlraratJbofc (12A)' 0 PTH£>i£-%- 

02 AC^Tct^C PTH (-) S£<D£«#©JS£«, WTY^tOPN 
-KO^V7.t(D&^fdT^tj:mfim®Zntefr^t£<D\ZttV, PTH ( + ) 

WTV5X<tOPN-KOV^X©*V^T?Jtii5-rSt-€-CD||«WlC-t? 
fcofc (p<0. 0 5) o 
10 PTH (-) PC7)^M#CO®?««0. 6 5 + 0. 0 7mm 2 T^r), PTH 
( + ) MCOmffiteO. 6 9±0. 0 3mm 2 t^f; (0 2 B) . PTHCDg^ 

02B)J^I5Mi5H, PTH (-) P(D^K#(D®|«tCttWTT^Xi: 
OPN-KOY^Xi©g ^fc'T^f li^fe e. tl^^o fc„ — PTH?: 
15 ^bTfeWT^^7,Tli^H#0®fi^r^b^JPL^^ofc©^^L, 
OPN-KOv^X-efiPTHS-^-fci;D^M#0®^WS (p<0. 0 5) 
(CltJPbT^fco PTH ( + ) S£<2WTT^X<hOPN-KO-?97.tcDMi£: 
TSlf©flI$J;t«?UTfe^©iafI (p<0. 0 5) "T^ofc, 

(3) ^IfOBFRStfMAR 

20 #BllC&^Tte, PTH (-) POBFR (0 3 A) ttl. 67 + 0. 0 8 
(im 3 Am 2 /day. MAR (03B) tt2. 79 + 0. 15/im/day 
-e^ofc©«L, PTH ( + ) fOBFRttl. 0 7 + 0. 0 8 iimV//m 
Vday, MARSJ2. 05±0. 2 1/im/dayT^fc. PTH^C 
ckD, #H<Z>BFRterj0. 6^, MARttlilO. 7 #7gJ&£W;s 

25 (p<0. 0 5) KUWJUfco 

#l*I^(C*ViT«, PTH (-) S0BFR (03 C) 0 . 7 6 + 0. 1 
Um 3 //im 2 /day, MAR ®3D) ttl. 68 + 0. 18//ra/da 
yTfeofcOC^tU PTH (+) fOBFRttl. 37±0. 18/im 3 /(t 
m 2 /day, MARB2. 44 + 0. 2 9 ym/d aylr^ofcc flittj^ 

13 



WO 03/024486 



PCT/JP02/09504 



\Z, PTH»iDf»BFRMAR^-f (p<0. 0 5) \z¥»M 
(4) BBn<DBFRRtfMAR 

mmmz^Tit, PTH (-) S^CDB F R (H14A) tel. 2 9 + 0. 0 
8 ^m 3 />m 2 /d a y, MAR (IH4B) «3. 61 + 0. 19ym/da 
yT^fcCDC^U PTH ( + ) SOBFRttl. 85±0. 08 W mV« 
mVday, MARtt4. 8 4 + 0. 2 1 /im/dayfjfeofc. PTHS4 
fc«fcD, #»SB«|i»#fS*©BFR&tXMAR?£W3K (p<0. 05) KitMiDS 

(^-n^n^ji. 4^r^i. 3fg) . 

PTH (-) iCBFRWMARll WTVWiOPN-KOT^XitD 

jdw> opN©^fic>Dtt (p<o. 05) ciiJofc (^ewn^ji. 

4 0^1. 3f&) . 
(5) 

^#©#^(c^ttsm^#^ffls^fco©®#aH«ttPTH (-) miz 

5. 4+1. li/mmTJofcOfc^l, PTH( + )i¥te9. 2+1. 8 
fH/mmKigJDU -^©SttWjKTSofc (p<0. 0 5) (135) . 
H5fc*-r«k5fc» WT?^iOPN-K07^^t©fe^ctifl§i[ 

(6) Dpyr«i 

PTH (-) Pttt2 8. 7 2±5. 3 6nM/mM Crf*oWU 
PTH ( + ) it?B3 4. 8 6 + 6. 9 0 nM/mM Crt^fc. PTHf 
^t«k0^#O#SKTO*91. 2{^MU ^©^teWIc (p<0. 0 5) 
T&ofc (06) □ 

PTHS4i:«kWDpyr l^POSMfcHU W07W<hOPN-K07 
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V7*t.<D$>^rc1?m*l3.ti^tz (0 6) o £tt«, OPN£^l$-&Tt>PTH 
O P Nffrfl ©*#ftTT P T H £&#"f <5 ^^##S7&s^50f-5 ^ft 



15 



WO 03/024486 



PCT/JP02/09504 



m # © m m 

^> (PTH) , PTHiiM^PTH»7n^h*f>I(^5i!>a< 

SI. 

^> (PTH) . PTH»Si#:XtfPTH§§#7^7 h^61«n5i>ift< 
^E> (PTH) , PTHft»fr&rXPTHS^7=f-^ hJ&»6»tfn*Sl>&< 

l o©|&K£^rr£&«##*iiin$y. 

8. (a) 4#fiT©^ft*>^>©ftffl$I#tl>©t»iOtX 
x^>^>fi»«, (b) #*©liJnfc^^:*©SiJTOie^JU^> (PT 
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9. a) &jm^(D*x^tf>^><Dim&mm?zo\zmm£m<D*7,y : ' 

^y^ymm^sn. (b) 't«^fiJD{cW^»(Z)gWW^;^> (pt 
H) . P THifWP THgf #:7^-7 &Ilfn§^< i: 1 ^© 

j-^yj-ymmmn, (b) #a©^oc^^Mos'jEPTO^ ; E> (pt 

H) , PTHi#Ml>*PTH^73-Xh^^I«nSM<<!:felO© 

^>^>ifl^K, Mmcw*(Diijp(cw^^s©s'JTOSi*;v ; e> (pth) , 

P THiMS^P THSt#7^-X h*»S»*n*4>&< 

tfy^ymmmn. ms\z-wmommz^mtmomw^m^)v=ty (pth) . 

1 3. ±&toi?®*z^*tf>^><Dftm&mmTzmzm$&temMXT* 
tf>^>mmmm.* mzsiz^m^mmz^w^mm^mm^jv^y (pth) , 
p t h t; p t h s^fr 7 ^ - ^ h ^ e> a n * ^ < 1 1> i o © * > 
^n^^i-r^>,ft#fcg#-r^^<h^ty^K##a©ii«^o 

1 4. M«sl^i&«3J£SigT*;fcae>©. ^F*gt?©^^#>^>©f^ 
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mzmmtzmn. mmzwrnam^Ji^y (pth) , PTH»stfpT 
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